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Introduction.
GaAs B.C.C.D.'s have been designed to be operated in the GHz transfer frequency range. Beside V.L.S.I. considerations, it is of importance to store and transfer large signal charge packets in order to minimize the effects of dark current generation, bulk trapping and to increase the sensitivity of the storage capacity of those devices.
The elementary cells under study are of two kinds : -Schottky gates with an epitaxial n-type channel -M.I.S. gates with an ion-implanted channel (the oxide gate is obtained through an anodic oxidization of the GaAs) [1, 2] .
In the GHz range the more suited wave-form for the clock signals is a sinusoidal one ; 3 and 4-phase clocking schemes have been considered.
The Poisson equations ( 1-D and 2-D) have been solved numerically in the n-channel and in the substrate to give at any grid point the values of the potential and of the signal charge density at thermal equilibrium. A finite difference method has been developed in an iterative routine [3] .
For each kind of B.C.C.D., we shall determine the optimal values of the signal charge and we shall give its 2-D distribution in the device.
2. Conditions required for a bulk storage. An elementary cell has been defined for the study of the charge storage : it comprises two half-gates G1 and GZ separated by a narrow gap (see Fig.1 b) . The following conditions have to be fulfilled for both kinds of devices :
i) When the charges are stored under the biased gate G2, they must not overflow under the gate G1 which is not biased (Fig. lb) , so the difference DYM between the potential extrema under G2 and G 1 respectively (d YM = V max2 -V maxl) must be positive (see Fig. 1 c) .
ii) The signal charge must be kept away from the figure 4a gives the potential distribution in the n-channel and in the substrate. The charges are located under the GZ gâte ; their density corresponds to 10-4 C jm2 which gives 2.5 x 10-1° C/m for a 2.5 gm half-gate. In the gap, a potential extremum can be seen at the surface. This potential well diminishes and vanishes completely near the potential maxima in the bulk of the n-channel.
The signal-charge distribution has been represented (Fig. 4b) (Fig. 5a ). But the main modification can be seen on the charge distribution : for the signal-charge of 1.5 x 10-1° C/m, used previously (see Fig. 5b ), the gaps are entirely occupied and a more important overflow takes place. This would impose a reduction of the signal-charge if a precise location is required before the transfer.
These results are detailed in a paper [6] where the influence of the gap width on the charge transfer is detailed. Fig. 9 ). The contact of the charge with then gate oxide which had been predicted with the aid of the 1-D calculation (Fig. 8) implant with a range centred on the oxide-GaAs interface and a dose much less ( # 1 / 10) than the one of the main implant. The resulting impurity distribution is given in figure 10 . The 1-D Poisson equation is then solved and yields the signal charge distribution : no more contact of the charge with the interface can be seen (see Fig.10 ).
As A 3-phase clocking scheme seems to be a better solutions than a 4-phase one because it leads to higher clock swings and hence to deeper potential wells more likely to store important signal-charge [7] .
Finally, the 1-D results have been verified and completed by the solutions of the 2-D Poisson equation giving the exact 2-D charge location in the channel and the potential distribution taking into account the edge effects due to the gap width and the neighbouring gate potentials.
